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INTRODUCTION	
Oral	tumors	can	arise	from	gingiva,	buccal	mucosa,	labial	mucosa,	
tongue,	 tonsils,	 dental	 elements,	 bone	 of	 maxilla	 or	 mandible,	
incisive	 bone	 and	 palate	 bone.	 Oral	 neoplasms	 are	 the	 fourth	
most	common	cancer	overall	in	dogs1.	
	OBJECTIVES	
•  To	 make	 a	 literature	 review	 about	 the	 main	 characterisDcs	 of	
canine	oral	tumors.	
•  To	detail	the	diagnosDc	tools	used	in	animals	with	oropharyngeal	
masses	to	achieve	a	deﬁniDve	diagnosis	and	clinical	staging.	
•  To	 describe	 the	 current	 treatments,	 especially	 some	 surgical	
techniques,	and	the	new	therapeuDc	approaches.	
	
	CONCLUSIONS	
•  Oral	tumors	are	common	in	dogs,	so	a	thorough	oral	exam	should	be	
part	of	rouDne	physical	examinaDon	to	detect	them	in	an	early	stage.		
•  Histologic	 and	 staging	 results	 are	 essenDal	 to	 guide	 the	 choice	 of	
treatment	and	provide	prognosDc	informaDon.	
•  Surgical	 excision	 remains	 the	most	 frequently	 indicated	method	 of	
treatment,	 although	 a	 mulDmodality	 therapy	may	 be	 necessary	 to	
improve	 survival	 Dmes.	 New	 adjuvant	 therapies	 such	 as	
electrochemotherapy,	 intervenDonal	radiology	and	immunotherapy,	
appear	 to	 be	 eﬀecDve	 and	 decrease	 systemic	 adverse	 eﬀects.	
Nevertheless,	further	studies	are	required	to	determine	their	opDmal	
combinaDon	with	convenDonal	procedures.	
	
	
	TREATMENT	
Tradi;onal	 treatments	 for	 oral	 tumors	 involve	 surgery,	 radiaDon	
therapy	 and	 convenDonal	 chemotherapy;	 used	 alone	 or	 in	
combinaDon1,2.	Also,	there	are	many	promising	new	therapies3,4,5:	
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PROGNOSIS	
Clinical	signs	
Oral	masses	 frequently	 go	unnoDced	by	 the	owner.	Clinical	 signs	
include	hypersalivaDon,	exophthalmos	or	facial	swelling,	epistaxis,	
weight	 loss,	halitosis,	bloody	oral	discharge	and	dysphagia.	Loose	
teeth	may	indicate	underlying	neoplasDc	bone	lysis1.	
	
Figure	1-6.	The	most	common	oral	tumors	in	dogs,	in	descending	order	of	frequency1.	
•  Cytology		
•  Biopsy	
•  Ancillary	tests	
Only	surgery	 Treatment	to	
	improve	outcomes	Local	recurrence2		 Metastasis2	
MM	 27.5%	 30%	 Surgery	+	CSPG4-anDgen	
electrovaccinaDon5	
SCC	 17.2%	 3.4%	 -	
FSA	 54.2%	 20.8%	 Surgery	+	RadiaDon	therapy	
Mandibulectomy	
Figure	7-10.	Mandibulectomy	is	the	en	bloc	excision	of	a	tumor	of	the	lower	jaw1.	Various	
procedures	have	been	described	(Images	courtesy	of	Dr.	Félix	García).	
Clinical	staging:	
•  CT	
•  Regional		lymphadenectomy	
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Risk	factors	
Male	 dogs	 have	 2.4	 Dmes	 greater	 risk	 of	 developing	 oral	 cancer	
than	female	dogs2.	Older	animals	are	most	commonly	aﬀected	as	
well.	Cocker	Spaniel,	German	Shepherd	dog,	Pointer,	Weimaraner,	
Golden	Retriever,	Poodle	and	Boxer	are	overrepresented	breeds1.		
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Figure 6.34. A squamous cell carcinoma (SCC) in the rostral 
maxilla of a dog. SCC can have a variable gross appearance. 
Ulceration is common, but they can also appear firm and raised 
with an intact overlying oral mucosa.
Figure 6.35. A fibrosarcoma in the caudal maxilla of a dog. Note 
the typical appearance of a solid, nonulcerated mass with intact 
overlying mucosa. Oral fibrosarcomas can appear surprisingly 
benign in both gross and histological appearance, but they have 
an aggressive local behavior and require extensive surgery for 
complete excision.
with large biopsy samples, the pathologist will often 
diagnose fibroma or low-grade fibrosarcoma. This 
syndrome, which is common on the hard palate and 
maxillary arcade b tween the canine and carnassial teeth 
of large-breed dogs, has been termed “histologically 
low-grade but biologically high-grade” fibrosarcoma 
(Ciekot et al. 1994). Even with a biopsy result suggesting 
fibroma or low-grade fibrosarcoma, the treatment 
should be aggressive, especially if the cancer is rapidly 
growing, recurrent, or invading bone. Fibrosarcoma is 
very locally invasive, but metastasizes to the lungs and 
occasionally regional lymph nodes in less than 30% of 
dogs (Todoroff and Brodey 1979; Kosovsky et al. 1991; 
Schwarz et al. 1991a, 1991b; Wallace et al. 1992; Théon 
et al. 1997a).
Osteosarcoma
Osteosarcoma of axial sites is less common than appen-
dicular osteosarcoma and represents approximately 25% 
of all cases (Heyman et al. 1992). Of the axial osteosar-
comas, the mandible and maxilla are involved in 27% 
and 16%–22% of cases, respectively (Heyman et al. 
1992; Hammer et al. 1995). Osteosarcoma is the fourth 
most common malignant oral tumor in dogs. The prog-
nosis for dogs with oral osteosarcoma is better than 
appendicular osteosarcoma because of a lower meta-
static potential (Heyman et al. 1992; Straw et al. 1996), 
but this finding is controversial (Garrett et al. 2007). A 
female sex predisposition has been reported (Heyman 
et al. 1992).
Acanthomatous ameloblastoma
Acanthomatous ameloblastoma is a benign tumor, but 
with an aggressive local behavior and frequent invasion 
into bone of the underlying mandible or maxilla. Shet-
land and Old English sheepdogs are predisposed (White 
and Gorman 1989; Yoshida et al. 1999). The mean age 
at presentation is 7–10 years, and a sex predisposition is 
unlikely, with three studies reporting conflicting results 
(Thrall 1984; Bjorling et al. 1987; White and Gorman 
1989; Yoshida et al. 1999). The rostral mandible is the 
most common site (Figure 6.36) (White and Gorman 
1989). They do not metastasize. Acanthomatous amelo-
blastoma is the preferred term, but some pathologists 
will refer to these tumors by their previous terminology 
of adamantinoma or acanthomatous epulis (Dubielzig 
1982).
Peripheral odontogenic fibroma
Peripheral odontogenic fibroma is the preferred term for 
a group of benign tumors previously known as epulides 
(Fiani et al. 2011). Four types of epulides have been 
described in the dog: acanthomatous, fibromatous, 
to occur in large-breed dogs, particularly the golden and 
Labrador retriever. The median age at diagnosis is 7.3–
8.6 years, and there may be a male predisposition (Liptak 
and Withrow 2007). Oral fibrosarcoma may appear sur-
prisingly benign histologically (Figure 6.35), and even 
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Oral tumors in cats
Squamous cell carcinoma
SCC is the most common oral tumor in cats (Patnaik 
et al. 1975; Dorn and Priester 1976; Hoyt and Withrow 
1984; Vos and van der Gaag 1987; Stebbins et al. 1989; 
Kosovsky et al. 1991; Schwarz et al. 1991a, 1991b; Wallace 
et al. 1992). Risk factors for the development of oral SCC 
include flea collars, high intake of either canned food in 
general or canned tuna fish specifically, and exposure to 
household smoke (Bertone et al. 2003).
SCC frequently invades bone and bone invasion is 
usually severe and extensive in the cat (Figure 6.38). 
Paraneoplastic hypercalcemia has been reported in two 
cats with oral SCC (Hutson et al. 1992). The metastatic 
rate in the cat is rare, but the true incidence is unknown 
since so few cats have their local disease controlled to 
observe the long-term metastatic potential.
Odontogenic tumors
Odontogenic tumors originate from epithelial cells of 
the dental lamina and account for up to 2.4% of all feline 
oral tumors (Stebbins et al. 1989). They are broadly 
classified into two groups, depending on whether the 
tumors are able to induce a stromal reaction (Poulet 
et al. 1992). Inductive odontogenic tumors include 
ameloblastic fibroma, dentinoma, and ameloblastic, 
complex, and compound odontomas. Ameloblastomas 
and calcifying epithelial odontogenic tumors are exam-
ples of noninductive odontogenic tumors (Poulet et al. 
1992).
ossifying, and giant cell (Dubielzig 1982; Bjorling et al. 
1987; Yoshida et al. 1999). Acanthomatous epulis has 
been renamed acanthomatous ameloblastoma, and the 
fibromatous and ossifying epulides have been renamed 
peripheral odontogenic fibroma. Peripheral odonto-
genic fibromas are relatively common in dogs. They are 
benign gingival proliferations arising from the peri-
odontal ligament (Figure 6.37) and appear similar to 
focal fibrous hyperplasia of the gingiva (Fiani et al. 
2011). Unlike acanthomatous ameloblastomas, they do 
not invade into underlying bone. The mean age at pre-
sentation for dogs with peripheral odontogenic fibro-
mas is 8–9 years, and a male predisposition, particularly 
castrated male dogs, has been reported (Bjorling et al. 
1987; Yoshida et al. 1999; Fiani et al. 2011). Peripheral 
odontogenic fibromas are slow-growing, firm masses 
and usually are covered by intact epithelium. They have 
a predilection for the maxilla rostral to the third premo-
lar teeth (Yoshida et al. 1999; Fiani et al. 2011).
Eosinophilic g anuloma
Canine oral eosinophilic granulomas affect young dogs 
(1–7 years) and may be heritable in the Siberian husky 
and Cavalier King Charles spaniel (Madewell et al. 1980; 
Potter et al. 1980; Bredal et al. 1996). The granulomas 
typically occur on the lateral and ventral aspects of the 
tongue. They are raised, frequently ulcerated, and may 
mimic more malignant cancers in gross appearance. 
Treatment with corticosteroids or surgical excision is 
generally curative, although spontaneous regression 
may occur. Local recurrences are uncommon.
Figure 6.36. An acanthomatous ameloblastoma arising from 
the periodontal ligament of the maxillary canine tooth. These 
tumors are benign, but unlike peripheral odontogenic fibromas, 
invade bone and hence require either mandibulectomy or maxil-
lectomy for complete excision.
Figure 6.37. A peripheral odontogenic fibroma arising from the 
periodontal ligament of the rostral mandibular incisors. These are 
benign tumors and can often be managed conservatively. 
However, in this particular dog, a unilateral rostral mandibulec-
tomy was performed with a biradial saw because the peripheral 
odontogenic fibroma was recurrent and rapidly growing.
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Or l tumors in cats
Squamous cell carcinoma
SCC is the most common oral tumor in cats (Patnaik 
et al. 1975; Dorn and Priester 1976; Hoyt and Withrow 
1984; Vos and van der Gaag 1987; Stebbins et al. 1989; 
Kosovsky et al. 1991; Schwarz et al. 1991a, 1991b; Wallace 
et al. 1992). Risk factors for the development of oral SCC 
include flea collars, high intake of either canned food in 
general or canned tuna fish specifically, and exposure to 
household smoke (Bertone et al. 2003).
SCC frequently invades bone and bone invasion is 
usually severe and extensive in the cat (Figure 6.38). 
Paraneoplastic hypercalcemia has been reported in two 
cats with oral SCC (Hutson et al. 1992). The metastatic 
rat  in the cat is rare, but the true incidence is unknown 
since so few cats have their local disease controlled to 
observe the long-term metastatic potential.
Odontogenic tumors
Odontogenic tumors originate from epithelial cells of 
the dental lamina nd account for up to 2.4% of all feline 
oral tum s (Stebbins e  al. 1989). They are broadly 
classified into two groups, depending on whether the 
tumors are able to induce a stromal reaction (Poulet 
et al. 1992). Inductive o ontogenic tumors include 
ameloblastic fibroma, dentinoma, and ameloblastic, 
complex, and compound odontomas. Ameloblasto as 
and calcifying epithelial odontogenic tumors are exam-
ples of noninductive odontogenic tumors (Poulet et al. 
1992).
ossifying, and giant cell (Dubielzig 1982; Bjorling et al. 
1987; Yoshida et al. 1999). Acanthomatous epulis has 
been renamed acanthomatous ameloblastoma, and the 
fibromatous and ossifying epulides have been renamed 
peripheral odontogenic fibroma. Peripheral odonto-
genic fibromas are relatively common in dogs. They are 
benign gingival proliferations arising from the peri-
odontal ligament (Figure 6.37) and appear similar to 
focal fibrous hyperplasia of the gingiva (Fiani et al. 
2011). Unlike acanthomatous ameloblastomas, they do 
not invade into underlying bone. The mean age at pre-
sentation for dogs with peripheral odontogenic fibro-
mas is 8–9 years, and a male predisposition, particularly 
castrated male dogs, has been reported (Bjorling et al. 
1987; Yoshida et al. 1999; Fiani et al. 2011). P ripheral 
odontogenic fibromas are slow-growing, firm masses 
and usually are c vered by intact epithelium. They have 
a predilection for the maxilla rostral to the third premo-
lar teeth (Yo hida et al. 1999; Fiani et al. 2011).
Eosinophilic granuloma
Canine oral eosinophilic granulom s affect young dogs 
(1–7 years) and may be heritable in he Siberian husky 
and Cavalier King Charles spani l (M dewell et al. 1980;
Potter et al. 1980; Bredal et al. 1996). The granulomas 
typically occur on the lateral and ventral aspects of the 
tongue. They are raised, frequently ulcerated, and may 
mimic ore malignant cancers in gross appearance. 
Treatment with corticosteroids or surgical excision is 
generally curative, although spontaneous regression 
may occur. Local recurrences are uncommon.
Figure 6.36. An acanthomatous ameloblastoma arising from 
the periodontal ligament of the maxillary canine tooth. These 
tumors are benign, but unlike peripheral odontogenic fibromas, 
invade bone and hence require either mandibulectomy or maxil-
lectomy for c mplete excision.
Figure 6.37. A peripheral odontogenic fibroma arising from the 
periodontal ligament of the rostral mandibular incisors. These are 
benign tumors and can often be managed conservatively. 
However, in this p rticular dog, a unil teral rostr l mandibulec-
tomy was performed with a biradi l saw because the eripheral 
odontogenic fibroma was recurrent and rapidly growing.
Figure 6.7. Bilateral rostral mandibulectomy. (A) A malignant melanoma involving the rostral mandible and crossing the symphyseal 
midline. (B) The labial mucosa is incised with minimum margins of 1 cm, and the mucosa is then reflected with periosteal elevators 
immediately caudal to the planned osteotomy site to protect soft tissues from trauma during osteotomy of the mandible. (C) The 
mandibular osteotomy is performed with an oscillating saw with minimum caudal margins of 1–2 cm for benign tumors and 2–3 cm 
for malignant tumors, such as this malignant melanoma. (D) The resultant defect can be closed primarily or V-shaped wedges of lip 
can be removed either laterally or rostrally to impr ve cosmetics and function. This defect is closed by suturing the s blingual mucosa 
to the labial mucosa in a single layer of either simple i t rrupted or simple continuous sutures using monofilam nt absorbable suture 
material.
(a) (b)
(c) (d)
Figure 6.8. Segmental mandibulectomy. (A) The labial and gingival mucosa are incised with minimum margins f 1 cm from an 
acanthomatous ameloblastoma arising from the lateral alveolar ridge of the third premolar tooth, and the mucosa is then reflected 
with periosteal elevators immediately rostral and caudal to the planned osteotomy sites to protect soft ti sues from trauma during 
osteotomy of the mandible. (B) The mandibular osteotomies are performed with either an oscillating saw or Gigli wire, with mini um 
margins of 1−2 cm. Note that this segmental mandibulectomy is not recommended for malignant tumors, and hence larger margins 
are not required. (C) The resultant defect is closed by suturing the sublingual mucosa to the labial mucosa in a single layer of either 
simple interrupted or simple continuous sutures using monofilament absorbable suture material.
(a) (b) (c)
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results obtained for malignant nonodontogenic tumors are poor, and cats
do not seem to tolerate these procedures as well as dogs [47]. A detailed
review of the success rates of the various techniques us d on diﬀerent tumor
types and in diﬀerent locations in dogs and cats with or without adjuvant
therapy has recently been published [9].
The cosmetic and functional results of these procedures are surprisingly
good (see Figs. 4–7). Some swelling may be present for the first few day
Fig. 7. (A) Osteosarcoma of the palatine process of the maxilla in a dog. (B) Unilateral caudal
maxillectomy specimen. (C) Wound closure using a vestibula flap. (D) Two-week foll w-up
clinical appearance; note the slight facial concavity.
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Two techniques re available for the excisi n of the redundant sk
(cheiloplasty) after a bilateral rostral mandibulectomy, nd the choice may
be dictated by the location of the tumor. For tumors occ rring in the
midline and extending facially, a single wedge of skin is excised on he facial
aspect; this should preferably be done as part of the originally planned
incision but can also be perfor ed after the ostectomy. Alternatively, two
wedges of skin may be excised at the level of the lower labial frenula. Wedge
excision f skin should be conservative to ensure that tension-free closure is
still possible. It is easier to evaluate the symmetry and cosmetic result of the
wedge excision an clos re when the patient is in sternal recumbency
compared with dorsal ecumbency. When repositioning the lip on he facial
Fig. 4. (A) Squamous cell carcinoma f the rostral m ndibles in a dog (From Ve straete FJM.
Behandeling van orale tumoren bij de hond. Vlaams Diergeneesk Tijdschr 1993;62:145; with
permission). (B) Corr sp nding radiograph. (C) Close-up vi w; no cheiloplasty was performe
in this case. Thi is a example of su g ry for ure. (D) Long-t rm follow-up clinical appea ance
after a bilateral rostral mandibul ctomy; note th slight tongue protrusion.
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